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Description 

[0001] The present invention relates to an ink jet car- 
tridge usable in an ink jet recording apparatus using the 
Inkjet recording method to perform recording by ejecting 
ink. 

[0002] A number of printers, facsimile apparatuses, 
word processors, and other information apparatuses 
are being developed today. As these apparatuses, the 
ink jet recording method is widely used because it is ca- 
pable of providing high resolution, high speed recording 
as well as enabling compact fabrication and low cost. 
Among many other advantages, compact fabrication 
and low running costs are particularly significant. 
[0003] As shown in Fig. 1 8, there has hitherto been a 
method wherein a head cartridge 1 801 integrally formed 
with a recording head 1801 a and an ink tank 1801b filled 
with ink is exchangeably mounted on a mounting unit 
1 802 of an apparatus. However, this method has a draw- 
back that its running costs are high because the record- 
ing head in this case is an article of consumption. Also, 
the recording head 1801a is yet to reach the end of its 
life when ink has been consumed completely. This is a 
waste because a recording head 1 801 a which is still us- 
able for recording is discarded. 

[0004] There is also a method wherein a recording 
head 1901 and an ink tank 1903 are structured sepa- 
rately and are exchangeably mounted on the mounting 
unit 1903 of an recording apparatus individually as 
shown in Fig. 1 9, for example. However, with this meth- 
od, it is necessary to provide the ink supply passage 
1904 on the recording apparatus in order to supply ink 
in the ink tank to the recording head. As a result, costs 
are inevitably increased. This also hinders making the 
apparatus compact. Moreover, when ink tank materials 
of different colors are utilized, ink mixture takes place in 
the ink passages in a recording apparatus even if the 
recording heads 1901 and ink tanks 1902 are replaced. 
In order to avoid this mixing, it is necessary that the re- 
cording heads 1 901 , ink tanks 1 902 and ink supply pas- 
sages 1904 are mounted on the mounting units 1903 
separately for each color. 

[0005] Also, as shown in Fig. 20, for example, there 
is a method wherein a recording head 1 701 is connected 
and fixed to the mounting unit 1702 of a recording ap- 
paratus while an ink tank 1703 is exchangeably con- 
nected to the foregoing recording head 1 701 . This meth- 
od, however, makes it difficult to replace the recording 
heads with ease when the recording head is damaged. 
Also, when ink tanks having ink materials of different 
colors, there will take place a mixture of ink in the re- 
cording head. Accordingly, recording heads 1701 must 
be provided in the mounting unit 1702 separately for 
each color of ink. 

[0006] US-A-4709247 and EP-A-0424133 describe 
ink jet cartridges wherein the cartridge is movable by a 
lever to promote electrical contact between electrodes 
of the ink jet cartridge and a carriage. EP-A-0381392 



describes an ink jet cartridge wherein an ink tank is re- 
movably mounted to an ink jet head by insertion pins 
which enable the ink tank to be removed from the ink jet 
head in an upwards direction. 

5 [0007] The present invention is designed in consider- 
ation of the above-mentioned problems. 
[0008] It is an object of the invention to provide an ink 
jet cartridge capable of reducing the running costs ena- 
bling easy replacement of ink tanks and recording 

10 heads, preventing inkfrom being scattered when the re- 
cording heads are replaced, and allowing ink color re- 
placement simply without any mixtures. 
[0009] In one aspect, the present invention provides 
an ink jet cartridge removably mountable on a carriage 

15 of an ink jet apparatus, said cartridge comprising: 

a head housing provided with an ink jet head; and 
an ink tank housing for storing ink to be supplied to 
said ink jet head, 

characterised in that said head housing has a 
frame member for supporting said ink jet head and ac- 
commodating said ink tank housing, said frame member 
having an engaging portion for engaging with said ink 
tank housing and a cutout portion for forming a finger- 
grippable portion for removing and mounting said ink 
tank housing, and wherein said ink tank housing has an 
engaging portion for engaging with said engaging por- 
tion of said frame member and said ink tank housing 
further has a finger-grippable portion for removing and 
mounting said ink tank housing. 

[0010] In another aspect, the present invention pro- 
vides an ink jet cartridge removably mountable on a car- 
riage of an ink jet apparatus, said cartridge comprising: 

a head housing provided with an Inkjet head and a 
receiving portion for receiving an ink tankfor storing 
ink to be supplied to said head; and 
an ink tank removably mounted on said receiving 
portion to store ink to be supplied to said head, 

characterised in that said receiving portion has an 
opening capable of removably mounting said ink tank, 
which opening opens upwardly of a direction in which 
said head housing is arranged to be mounted onto said 
carriage so as to be contained in any upwardly opening 
carriage opening, and in that said ink tank is removably 
mounted when said head housing is mounted or not 
mounted on said carriage. 

[0011] In another aspect, the present invention pro- 
vides an ink jet cartridge removably mountable on the 
carriage of an ink jet printer, said cartridge comprising 
a head housing provided with an ink jet head and a sep- 
arate ink tank housing for storing ink to be supplied to 
the ink jet head, and characterised in that the head hous- 
ing has walls defining a recess into which the ink tank 
housing is inserted when the ink jet head is to be coupled 
to the ink tank housing, at least one wall having a cut- 
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away portion which exposes a finger-grippable portion 
on the inktank housing when the two housings are cou- 
pled, the two housings having complementary clip 
means for holding the two housings together. 
[0012] A cartridge embodying the invention enables 
running costs to be reduced because the recording 
heads and ink tanks can be replaced selectively, leading 
to an improvement of operational economy. 
[0013] A cartridge embodying the invention also ena- 
bles recording heads and ink tanks to be replaced as a 
unit; hence enabling the maintenance of the recording 
heads and ink tanks having different ink colors. In this 
way, it is possible to change ink colors simply with the 
replacement of these heads and ink tanks thus main- 
tained. 

[0014] Furthermore, since the recording heads and 
ink tanks can be replaced on a carriage, the operativity 
is improved while preventing ink from being scattered. 
[0015] Moreover, there is less opportunity to touch the 
recording head by hand directly. Therefore, it is possible 
to prevent dust particles and air to be mixed with ink; 
thus enabling the recording reliability to be enhanced. 
[0016] In an embodiment, the ink tank is mounted on 
the carrier and there is no need for the provision of any 
ink supply tubes and others. This will enable a compact 
fabrication of the apparatus. In addition, when ink is 
completely consumed, it will suffice only if ink tanks are 
replaced, not the cartridge where the head is fabricated 
integrally therewith. Thus, the running cost can be re- 
duced. 

[0017] Also, when recording heads are replaced, it is 
easy to separate the carrier and head. This will make 
the replacement easier. 

[0018] Moreover, it is possible to use one kind of re- 
cording head for various modes of head cartridge, which 
enables its application to many different types of record- 
ing apparatuses. Hence, the versatility is enhanced to 
provide a desirable efficiency. 

[001 9] In an embodiment of the present invention , in- 
dicators are provided to indicate that the recording head 
and ink tank has been correctly coupled. This enables 
assured coupling of the ink tank and recording head by 
conducting the coupling operation until positioning indi- 
cations or positioning couplers provided for the inktank 
and recording head are matched. 
[0020] Embodiments of the present invention will now 
be described by way of example, with reference to the 
accompanying drawings in which: 

Figure 1 is a perspective view schematically illus- 
trating an embodiment of an ink jet cartridge includ- 
ing for illustrative purposes and not falling within the 
scope of the invention claimed. 
Figure 2 is a schematic partial enlargement per- 
spective^ illustrating the cartridge shown in Figure 
1. 

Figure 3 is a cross-sectional view of a partial en- 
largement of the cartridge shown in Figure 1 . 
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Figure 4 is a perspective view schematically illus- 
trating a first mode of an exchangeable type of car- 
tridge according to Figure 1 . 
Figure 5 is a perspective view schematically illus- 
5 trating a second mode of an exchangeable type of 
cartridge. 

Figure 6 is a schematic plan view illustrating the way 
in which pressure is exerted. 
Figure 7 is a perspective view schematically illus- 
io trating a recording apparatus with which an ink jet 
cartridge embodying the present invention is usa- 
ble. 

Figure 8 is a perspective view of part of the record- 
ing apparatus shown in Figure 7. 
15 Figure 9 is an exploded perspective view of part of 
the Inkjet recording apparatus shown in Figure 7. 
Figures 10A and 10B are schematic perspective 
views illustrating an information processing appa- 
ratus using an ink jet recording apparatus with a car- 
20 tridge according to the present invention. 

Figure 11 is an electrical circuit diagram showing an 
information processing apparatus using an ink jet 
recording apparatus. 

Figure 12 is a flowchart showing a recording oper- 
as ation. 

Figure 13 is an electrical circuit diagram showing 
the structure of another information processing ap- 
paratus using an ink jet recording apparatus. 
Figure 14 is a schematically perspective view illus- 
30 trating the state where a recording head and ink 
tank of an ink cartridge according to an embodiment 
are parted. 

Figure 15 is a schematic view illustrating the state 
where the recording head and ink tank are coupled. 
35 Figure 1 6 is a schematically perspective view illus- 
trating a state of where a recording head and ink 
tank of an ink cartridge according to still another em- 
bodiment are coupled. 

Figure 17 is a schematically perspective view illus- 
40 trating another way in which the recording head, ink 
tank, and carrier are coupled. 
Figure 1 8 is a schematically cross-sectional view il- 
lustrating a prior art. 

Figure 1 9 is a schematically cross-sectional view il- 
45 lustrating a prior art. 

Figure 20 is a schematically cross-sectional view il- 
lustrating a prior art. 

[0021 ] Hereinafter, with reference to the accompany- 
50 ing drawings, the description will be made in detail of 
the embodiments according to the present invention. 
[0022] Figure 1 is a schematically perspective view il- 
lustrating the recording head unit and carrier unit of a 
recording apparatus included for illustrative purposes 
55 and not falling within the scope of the invention claimed. 
In Figure 1, a reference numeral 1 designates a record- 
ing head which ejects ink in accordance with electric sig- 
nals; 2, an ink tank containing ink to supply it to the re- 
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cording head 1 ; 102, a carrier provided for the recording 
apparatus body to hold the recording head 1 and ink 
tank 2; 1 06, a head lever to hold or release the recording 
head 1 ; 1 07, an ink tank lever to mount or demount the 
ink tank 2; and 108, a head fixing spring to fix the re- 
cording head 1 to the carrier 102. With these compo- 
nents, the recording head unit and carrier unit are con- 
stituted. 

[0023] Figure 2 is a schematically perspective view il- 
lustrating the recording head 1 and ink tank 2 shown in 
Figure 1 . In Figure 2 a reference number 1 0 designates 
the ink supply inlet which serves as the ink passage for 
ink to be supplied from the ink tank 2 to the recording 
head 1; 11 , an ink supply outlet to supply ink from the 
ink tank 2 to the recording head 1 ; 12, coupling nails to 
guide and hold the recording head 1 and inktank2when 
integrally coupled; 13, coupling nail guiding grooves to 
engage with the coupling nails 12; and 14, inktank hold- 
ing grooves to hold the ink tank 2 when the ink tank 2 
and recording head 1 are mounted or demounted. With 
these elements, a head cartridge 101 is constituted. 
[0024] The recording head 1 comprises a substrate 
on which are formed a plurality of electrothermal trans- 
ducers to generate thermal energy to be utilized for 
ejecting ink and a driving circuit to drive them; discharg- 
ing ports and liquid passages corresponding to each of 
the above-mentioned plural electrothermal transducers; 
and further a ceiling board laminated thereon to consti- 
tute a common liquid chamber conductively connected 
to each of the liquid passages. Then, the recording head 
thus structured is mounted on the apparatus in such a 
manner that the discharging port surface having the dis- 
charging ports of the head are placed to face a recording 
medium. 

[0025] The ink tank 2 is a tank which holds ink therein 
and supplies it to the recording head 1 appropriately in 
order to refill the ink which has been consumed by re- 
cording. If two single bodies constitute an ink tank, the 
ink supply outlet 11 is sealed by sealing means (not 
shown) to prevent any ink leakage therefrom. This seal- 
ing means is automatically or manually released when 
the inktank is coupled to the recording head 1 to enable 
the ink supply. Also, it may be possible to arrange a 
mechanism so that air is introduced from the outside as 
the volume of ink is being reduced by the ink consump- 
tion. Further, it may be possible to provide a mechanism 
in the inside to keep a pressure exerted slightly negative 
on the ink to be supplied to the recording head for the 
purpose of improving the printing quality as well as pre- 
venting any ink leakage. 

[0026] The recording head 1 and ink tank 2 are used 
for a recording apparatus in operation in a form of a car- 
tridge 101 which is integrally fabricated with them. Now, 
the description will be made of the way in which to inte- 
grate them. 

[0027] Fundamentally, the recording head 1 and ink 
tank 2 are integrated by coupling the ink supply inlet 1 0 
and ink supply outlet 1 1 . Therefore, this portion is care- 



fully arranged to prevent ink leakage from or air intake 
into the ink passages. In the present example, a method 
is adopted to utilize the resiliency of a mold member for 
the purpose. In other words, the ink supply inlet hole 1 0 
5 and the ink supply outlet hole 1 1 are formed cyli ndrically 
and then the inner diameter of the ink supply outlet 11 
is slightly smaller than the outer diameter of the ink sup- 
ply inlet hole 1 0. Thus, when the ink supply inlet hole 1 0 
is pressed into the ink supply outlet hole 11 , these two 
holes are tightly integrated while being slightly deformed 
in the radial direction. Also, the coupling portion is not 
necessarily of a mold member, but it will suffice only if 
the material has a sealing capability. The other coupling 
methods/will be described later. 
[0028] In the integration of the recording head 1 and 
ink tank 2, while it is good enough to couple the ink sup- 
ply inlet 1 0 and ink supply outlet 11 as described above, 
the coupling is intensified in the present embodiment by 
providing the coupling nails 1 2 and coupling nail guiding 
grooves 13 in order to prevent them from being disen- 
gaged simply due to any unexpected force that may be 
exerted when the head cartridge 101 is handled or to 
facilitate the integration. In other words, the coupling 
nails 1 2 formed integrally with the ink supply inlet 1 0 by 
molding and capable of being resiliency deformed are 
provided with protrusions at the leading ends, and are 
fitted into the coupling nail guiding grooves 1 3 while be- 
ing resiliently deformed by the portions corresponding 
to the height of the protrusions. The coupling is complet- 
ed when the protrusions of the coupling nails 13 reach 
the deepest portions arranged in the rear sides of the 
coupling nail guiding grooves 13. 
[0029] Further, the coupling nails 12 serve as guides 
so as to allow the ink supply inlet 10 and ink supply outlet 
11 to be easily fitted when the recording head 1 and ink 
tank 2 are coupled. In other words, the coupling nails 12 
are made longer than the ink supply inlet 1 0 so that the 
coupling nails 1 2 are to be in contact with the ink tank 2 
before the ink supply inlet 1 0 reaches the ink supply out- 
let 11. Here, the leading ends of the coupling nails 12 
are cut off diagonally. This diagonally cut off portion 
serves as its guide in the direction indicated by an arrow 
a in Fig. 2 to facilitate the engagement with the coupling 
nail guiding grooves. Also, the protrusions provided at 
the leading ends of the coupling nails 12 are also cut off 
diagonally to promote an easier engagement by serving 
as its guide in the direction indicated by an arrow b in 
Fig. 2. 

[0030] In this respect, while the coupling nails are pro- 
vided on the recording head side in the present embod- 
iment, its position is not confined thereto. It may be pos- 
sible to position them on the ink tank 2 side or on both 
sides of the recording head 1 and ink tank 2. 
[0031] Now, the description will be made of the me- 
chanical and electrical connections of the recording 
head 1 to the carrier 1 02. 

[0032] Fig. 3 is a cross-sectional view illustrating the 
portion where the carrier 1 02 is coupled to the recording 
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head 1 viewed in the direction indicated by an arrow a 
in Fig. 1, in which a reference numeral 109 designates 
a positioning pin which is fitted into a hole provided for 
the recording head 1 fixed to the carrier 102 to set the 
position in the vertical direction in Fig. 3 and in the di- s 
rection perpendicular to the plane thereof; 110, a stop- 
per fixed to the carrier 1 02 to receive the recording head 

1 which is pressed in the direction indicated by an arrow 
a in Fig. 3; 401 , a flexible cable electrically connecting 
the recording apparatus body and the recording head 1 ; 
111, a pad placed between the flexible cable 401 and 
the carrier 1 02 to support the flexible cable 401 resilient- 
ly; and 15, a contact provided for the recording head 1 
and electrically connected to a heater unit in the record- 
ing head 1 . 

[0033] The recording head 1 is pressed in the direc- 
tion indicated by an arrow a by means of the head fixing 
spring 108 through a lever which is not shown. Its posi- 
tion is unanimously fixed by the hole provided for the 
recording head 1 , the positioning pin 1 09, and the inter- 
vention of the stopper 110. In this way, the recording 
head 1 and carrier 102 are mechanically coupled. 
[0034] Also, there are arranged a plurality of electri- 
cally contacting points on the contact 15 of the recording 
head 1 and the end of the flexible cable 401 in the po- 
sitions opposite to each other. By pressing them with a 
given pressure, the recording apparatus body and the 
recording head 1 are electrically connected. At this junc- 
ture, the plural electrically contacting points must be in 
contact under compression. To this end, the pad 111 
made of a resilient material is inserted in the compress- 
ing portion so as to press those contacting points evenly. 
The material of the pad 111 is silicon rubber, for exam- 
ple, and it is arranged that the reaction force exerted 
thereby when depressed is made much smaller than the 
force exerted by the head fixing spring 108 which press- 
es the recording head 1 . 

[0035] Particularly, the electrical contact provided for 
the flexible cable 401 may be extruded when configured 
in order to cause the reaction force to be concentrated 
when depressed so that the connection is made reliably. 
[0036] In this respect, the electrical or mechanical 
connections are arranged on the recording head side in 
the present example, but irrespective of this arrange- 
ment, the connections may be arranged on the ink tank 

2 side or on both sides of the recording head 1 and ink 
tank 2. Also, it may be possible to arrange the electrical 
connections and the mechanical connections separate- 
ly on either side, respectively. 

[0037] Now, the description will be made of the han- 
dling of the recording head 1 and ink tank 2, that is, the 
method to replace an exhausted ink tank 2 with a new 
ink tank 2 or to replace the recording head 1 which is 
disabled to be used any more due to some causes. 
[0038] As a first mode, the fixation between the re- 
cording head 1 and carrier 102 is released. From the 
carrier 102, the recording head 1 and ink tank 2 are re- 
moved as they are still in a coupled state. Then, in a 



8 

state where they are detached from the carrier 102 
(hereinafter referred to as off carrier condition), the re- 
cording head 1 and ink tank 2 are separated or coupled. 
[0039] Fig. 4 is a schematically perspective view illus- 
trating the state where the recording head 1 and ink tank 
2 are removed from the carrier 1 02 as they are stiil in a 
coupled condition. In this case, the head lever 106 is 
pulled up from the state as shown in Fig. 1 to the position 
shown in Fig. 4A rotatively in the direction indicated by 
an arrow a. Thus, the pressure exerted to the recording 
head 1 by the head fixing spring 1 08 is released. At this 
juncture, the recording head 1 and ink tank 2 are shifted 
in the direction indicated by an arrow b as they are still 
in a coupled condition by a lever (not shown) arranged 
in the carrier 1 02. This causes the engagement between 
the positioning pin 109 and the hole of the recording 
head 1 to be disengaged; hence enabling the recording 
head 1 and ink tank 2 to be shifted in the direction indi- 
cated by an arrow c in Fig. 4 as they are still in a coupled 
state, and to be in the off carrier condition. In the off car- 
rier condition, a force is given in a direction opposite to 
the direction in which the recording head 1 and ink tank 
2 are coupled to separate them and replace the one 
which requires the replacement. Then, by the coupling 
method described earlier, both of them are integrated 
and mounted in the carrier 102 in the reversed order to 
terminate the replacement operation. 
[0040] In this respect, the head lever 106 is used to 
release the pressure exerted on the recording head 1 in 
the present example, but irrespective of this method, it 
may be possible to make an arrangement so that the 
lever which presses the recording head 1 can be shifted 
directly. Also, irrespective of the method wherein the 
head fixing spring 108 is used to press the recording 
head for its fixation, it may be possible to use a latch 
hook or the like having a spring capability for the head 
fixation. 

[0041] Furthermore, it may be possible to mount or 
demount the recording head 1 and ink tank 2 in the cou- 
pled state by holding the recording head 1 directly 
against the pressure exerted by such a pressing means. 
[0042] When the first mode is adopted, the following 
effects are obtainable: 

[0043] When either one of the recording head and ink 
tank must be replaced, it is possible to replace only the 
one which needs the replacement. Therefore, the oper- 
ational economy is improved. 

[0044] Also, the recording head 1 and ink tank 2 can 
be replaced as they are in the coupled condition. The 
recording heads and ink tanks having different colors 
can be retained as they are in the off carrier condition. 
Therefore, it becomes simple to change recording 
colors. 

[0045] As a second mode, the recording head 1 and 
ink tank 2 are separated on the carrier 102 while the 
recording head 1 and carrier are still fixed (hereinafter 
referred to as on carrier condition). 
[0046] Fig. 5 is a schematically perspective view illus- 
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trating the state where the ink tank 2 is separated from 
the recording head 1 on the carrier 1 02. In this case, by 
pulling up the tank lever 1 07 from the state shown in Fig. 

1 to the position shown in Fig. 5A rotatively in the direc- 
tion indicated by an arrow a, a lever (not shown) ar- 
ranged in the carrier 1 02 engages with the ink tank guide 
groove 14 which is provided on the side of the ink tank 

2 and is shifted in the direction indicated by an arrow b 
in Fig. 5. At this juncture, the fixation of the recording 
head 1 is in the same state as Fig. 1 , and it is not shifted 
together with the ink tank 2. Accordingly, the engage- 
ment between the recording head 1 and ink tank 2 are 
disengaged; thus enabling them to be separated. Fur- 
ther, by allowing the ink tank 2 to be shifted in the direc- 
tion indicated by an arrow c in Fig. 5, it can be removed 
from the carrier 102. 

[0047] In this respect, if the recording head 1 is resil- 
iency pressed by the head fixing spring 108 as in the 
present example, there is a possibility that the head fix- 
ation is released depending on the way the separating 
force is exerted. It is preferable to arrange the structure 
as follows: 

[0048] Fig. 6 is a schematic plan view showing the 
way in which such a force is exerted. In Fig. 6, the re- 
cording head 1 is pressed by a force f 1 exerted by the 
head fixing spring 108 to the carrier 102. Also, it is as- 
sumed that a force f2 is needed to disengage the cou- 
pling nails 1 2 and the ink supply inlet 1 0 in order to sep- 
arate the recording head 1 and ink tank 2. In this case, 
it is possible to prevent the fixation of the recording head 
1 to be released in the separating operation by defining 
the strengths of the forces as f1 > f2. 
[0049] Here, the separation is executed by exerting a 
force equivalent to the force f2 using a tank lever 107, 
but irrespective of this method, it may be possible to ar- 
range the structure so that the ink tank 2 is pulled up in 
the direction indicated by an arrow b in Fig. 5 by holding 
it directly to separate the recording head 1 and ink tank 
2. 

[0050] When the second mode is adopted, there are 
the following effects in addition to those obtainable in 
the first mode: 

[0051] It is possible to control the speed with which 
the ink tank is pulled out when it is separated by design- 
ing the cam configuration of the tank lever 1 07; thus en- 
abling the prevention of the ink scattering from the ink 
supply inlet 10 and ink supply outlet 11 . 
[0052] Also, there is no need for holding the recording 
head 1 by hand directly. Accordingly, there is no possi- 
bility that a hand touches the vicinity of the ink ejection 
nozzles of the recording head 1 . Hence, it is possible to 
prevent any unwanted contamination which may pro- 
duce adverse effects on printing. 
[0053] Also, the portion where the force exerted by the 
ink tank 2 can be specified. Therefore, it will suffice only 
if such a portion is reinforced. All the other portions can 
be structured thin to make the ink tank lighter with a 
more ink containing capability among other effects. 
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[0054] Subsequently, the description will be made of 
the structure and operation of a recording apparatus 
wherein the above-mentioned recording head 1, ink 
tank 2, and carrier 1 02 are mounted. 
5 [0055] Fig. 7 is a schematically perspective view illus- 
trating the outline of a recording apparatus. 
[0056] A carrier 102 with a head cartridge 101 being 
mounted has a pin (not shown) to be engaged with the 
spiral groove 105 of a lead screw 103 which is interre- 
10 lated with the normal and reverse rotations of a carrier 
motor 402a and rotated through a transmission mecha- 
nism (not shown). Thus, the carrier is reciprocated in the 
directions indicated by arrows a and b following the ro- 
tation of the lead screw 1 03. Here, a reference numeral 
15 104 designates a slide shaft to regulate the rotation of 
the carrier. Also, with a carrier sensor 510, the carrier 
102 establishes the position (home position) in the di- 
rections indicated by arrows a and b. A reference nu- 
meral 301 designates a recovery unit which comprises 
20 a cap 302 facing the discharging surface of the head 
cartridge 101 at a given position (a home position, for 
example) outside the recording area for the head car- 
tridge 101, and a cap advance and retraction driver (not 
shown) to keep the cap in contact with the discharging 
25 surface to protect it when recording is at rest or the like 
occasions. Also, it is possible to arrange a pump to suck 
overly viscous ink, dust particles, and air bubbles from 
the discharging ports when the cap is in contact with the 
discharging surface in order to maintain the ink ejection 
30 conditions desirably, and a member to contain such an 
unwanted ink thus sucked. 

[0057] Furthermore, a wiper (not shown) is provided 
to clean the vicinity of the discharging ports of the head 
cartridge 101 . 

35 [0058] A reference numeral 201 designates a feed 
roller to feed a recording medium 6 in the directions in- 
dicated by an arrow c in Fig. 7 and 202, a pinch roller to 
press the recording medium 6 against the feed roller 
201 . The recording medium 6 is fed intermittently in the 
40 directions indicated by an arrow c in Fig. 7 while being 
pinched by a pair of these rollers. The feed roller 201 is 
coupled to a feeding motor 402b through a transmission 
mechanism formed by a feed roller gear 205 and feed 
roller idler gear 206 so as to receive the transmission of 
45 the driving force. Also, pinch roller 202 is capable of be- 
ing in contact with or apart from the feed roller 201 by 
the operation of a release lever 210. 
[0059] A reference numeral 207 designates a platen 
to regulate the recording surface of the recording medi- 
50 urn 6 to keep it flat. Also, it may be possible to provide 
a member to prevent the recording medium 6 from being 
raised by pressing it against the platen 207. 
[0060] A reference numeral 213 designates a dis- 
charge roller which rotates in synchronism with the feed 
55 roller201 to deliver the recording medium 6 after record- 
ing in the directions indicated by an arrow c in Fig. 7. 
There is provided a spur roller 21 4 at a position opposite 
to the discharge roller 213 through the recording medi- 
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um 6. With those rollers, the recording medium 6 is de- 
livered outside the printer after the recording is over 
[0061] As shown in Fig. 8, the recovery unit comprises 
a cap 4021 to cap the discharging surface 4002c of the 
recording head 4002a; a pump unit 4023 which makes 
the inside of the cap negatively pressurized to suck from 
the cap 4021 the waste ink forcibly exhausted from the 
discharging surface 4002c and forward it to a waste ink 
tube 4031 d; and a transmission mechanism (timing 
gear) 4024 consisting of a known cam and gear mech- 
anism to transmit driving forces to the foregoing cap 
4021 for its forward and backward movement with re- 
spect to the discharging surface 4002c as well as for the 
driving of the foregoing pump unit 4023. To the aforesaid 
timing gear 4024, the rotational driving force of the car- 
rier motor is transmitted through a carrier motor pinion 
4020. 

[0062] Also, the pump unit 4023 comprises a plunger 
pump shown in Fig. 9, in which a reference numeral 
4031 designates a cylinder having a cylindrical cylinder 
portion 4031a and a guide member (not shown) which 
guides a plunger 4022 which will be described later. 
Then, it is partially cut off in the axial direction to provide 
an ink passage; 4031b, a cap lever receptacle formed 
to allow the lever seal which will be described later to 
be inserted. Also, a reference numeral 4031c desig- 
nates an ink suction inlet which is opened to a given po- 
sition; 4031 d, a waste ink tube the integrally formed 
leading end of which is inserted into a waste ink absorb- 
ent 4028; also, 4031 e, a cap open and close protrusion 
which is pressed by the cap open and close cam 4024a 
of the timing gear 4024 to cause the cylinder 4031 to 
rotate to open and close the cap 4021 . 
[0063] A reference numeral 4022 designates a plung- 
er comprising a operation shaft 4022a, a piston stopper 
4022b, a piston receptacle 4022c, and a pump seal 
stopper 4022d. Then, a groove 4022e which serves as 
an ink passage is continuously formed on the aforesaid 
operation shaft 4022a. This groove is partially inserted 
into the aforesaid guide of the cylinder 4031 to hold the 
rotation of the plunger 4022. On the operation shaft 
4022a, a lead groove 4022f is formed to control the re- 
ciprocation of the plunger 4022. The protrusion (not 
shown) of a stroke gear 4005 is inserted into this lead 
groove 4022b. Then, by the normal and reverse rota- 
tions of the stroke gear 4005, a desired stroking amount 
is given to the plunger 4022 to generate the negative 
pressure. 

[0064] A reference numeral 4032 designates a piston 
made, of a rubber material such NBR. Its outer diameter 
is made larger than the inner diameter of the cylinder 
4031 by a given amount, and it is appropriately com- 
pressed when inserted into the foregoing cylinder 4031 ; 
4033, a pump seal made of a rubber material such as 
silicon rubber or NB R, which is inserted into the cylinder 
4031 . Its inner diameter is made slightly smaller to ob- 
tain a given pressure with respect to the plunger 4022 
and, further, it can reciprocate in the cylinder 4031 by 



being pressed by the pump seal stopper 4022d of the 
plunger 4022 and the piston receptacle 4022c. Also, it 
may be possible to reduce the sliding friction between 
the cylinder 4031 and plunger 4022 by applying lubri- 

s cant to the surface of the pump seal. 

[0065] A reference numeral 4034 designates a cap le- 
ver. An ink guide (not shown) biases the cap lever seal 
which will be described later. The other rotational shaft 
4034a is rotatively mounted to the hole 4031 f of the cyl- 

10 inder 4031 by snap fitting, and 4035, a cap lever seal to 
which the ink guide of the aforesaid cap lever 4034 is 
inserted by compression. It is further inserted into the 
cap lever receptacle 4031b of the cylinder 4031 . 
[0066] A reference numeral 4021 designates a cap 

15 made of an annular chrolinated butyl rubber or some 
other resilient material having a triangular cross-section, 
and is mounted on the cap mounting unit 4034b of the 
foregoing cap lever 4034; also, 4042, a preliminary dis- 
charging pad which is made of a polymeric absorbent 

20 as the foregoing blade cleaner 4039. It is mounted on 
the foregoing cap lever 4034. The aforesaid preliminary 
discharging pad is an absorbent to absorb the ink pre- 
liminarily ejected aside from the ordinary ink ejection for 
a printing operation. This preliminary ink ejection is con- 

25 ducted to prevent ink on the discharging surface 4002c 
from being dried in the printing operation. 
[0067] Subsequently, the description will be made of 
an information processing apparatus in which a record- 
ing apparatus having a cartridge embodying the present 

30 invention is incorporated. Its structure and electrical cir- 
cuitry will be described. 

[0068] Fig. 1 0A is a schematically perspective view 
illustrating the outer appearance of an information 
processing apparatus 604 wherein a recording appara- 
35 tus is incorporated. 

[0069] In Fig. 10A, a reference numeral 601 desig- 
nates the above-mentioned printing unit; 602, a key 
board provided with keys to input letters, numerals, and 
other characters as well as keys to give various instruc- 
40 tions; and 603, an indication unit provided with a display. 
Fig. 1 0B is a schematically perspective view illustrating 
the outer appearance of the information processing ap- 
paratus 604. In Figure 10B, a reference numeral 605 
designates a window provided for replacing the forego- 
es ing recording head 1 and ink tank 2; 606, a cover for the 
window 605 to cover it except when the replacement op- 
eration is executed. The window 605 is made large 
enough to provide a head lever 601 and tank lever 605 
to be operated when the recording head 1 or ink tank 2 
50 is replaced. A reference numeral 607 designates a 
change over switch for the intended replacement of the 
recording head 1 or ink tank 2. When the change over 
switch 607 is turned on, a carrier motor 402a is driven 
to shift the carrier 102 to the window position 605 from 
55 the foregoing home position or the recording area. In 
this position, when the replacement of the recording 
heads 1 or ink tanks 2 is completed, the carrier 102 is 
shffted to its home position when a release switch 608 
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is turned on and then a recovery unit 301 is actuated to 
execute the ink suction and ejection, or wiping and other 
recovery operations. Thus, the current status returns to 
the operation before the change over switch 607 is 
turned on. Now, Fig. 11 is a block diagram showing the 
structure of electric circuits for an information process- 
ing apparatus. 

[0070] In Fig. 11 , a reference numeral 501 designates 
a controller to execute main controlling; 502, a CPU for 
a microcomputer mode to execute certain procedures, 
for example; 503, RAM for providing development and 
work areas for text data and image data; 504, ROM for 
storing programs corresponding to the aforesaid proce- 
dures; 505, a timer for the CPU 502 to work out execu- 
tion cycles and for the printing unit 601 to work out the 
timing required when a recording operation is executed; 
and 506, an interface unit to connect signals from the 
CPU 502 to the peripheral apparatuses. 
[0071] Also, a reference numeral 507 designates a 
controller for the printing unit 601 ; 508, a head driver to 
transmit recording signals and electric power to the 
head cartridge 101; 509a and 509b, motor drivers to 
transmit signals and electric power required to drive a 
carrier motor 402a and feed motor 402b, respectively; 
510, a carrier sensor to detect the current position of the 
carrier 1 02 and determine whether the carrier 1 02 is cur- 
rently at its home position or not, for example; and 511 , 
a paper sensor to detect the presence of a recording 
medium 6 in order not to perform recording on any plac- 
es other than the recording medium 6 when the record- 
ing medium 6 is yet to be inserted or a recording is ter- 
minated up to the end of a page. 
[0072] Moreover, a reference numeral 605 desig- 
nates an external storage such as FDD, HDD, or RAM 
card, and 512, an external interface to communicate 
with other information processing apparatuses, or to 
control peripheral apparatuses by making connection 
with inner buses. 

[0073] In this respect, although not included in the 
block diagram shown in Fig. 11 , an electric power source 
is provided to supply current to the above-mentioned 
electric circuits. For such an electric power source, there 
is available a rechargeable buttery, disposable dry cells, 
or AC power converter when the information processing 
apparatus body is fixed for use, for example. 
[0074] With the above-mentioned structure of electric 
circuits, recordings are performed on the recording me- 
dium 6 by the recording unit. Now, using a flowchart 
shown in Fig. 12, the recording operation control se- 
quence will be described briefly. 

[0075] With an instruction to start recording by the use 
of the recording instruction key on an indication opera- 
tion unit of a printer body or by an external instruction 
to start recording through the external interface, a series 
of procedures are started as follows: 
[0076] At first, in step S1 , whether the indication op- 
eration unit is in the on line status or not is determined. 
This is a precaution not to start any recording operation 
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without a required preparation on the printer side when 
an external instruction to start recording operation is 
transmitted mainly by communications. Here, if the in- 
dication operation unit is determined to be in the on line 

5 status, the procedure will proceed to step S2. 

[0077] In the step S2, whether the recording medium 
6 is set on the printing unit or not is determined in ac- 
cordance with signals from the paper sensor 511 and 
others. This is a precaution not to start printing because 

10 if any printing is started without a recording medium, ink 
is scattered in the printer to stain the apparatus itself 
particularly when an ink jet printer or the like is used as 
a recording apparatus, or the ink which is a recording 
medium is wastefully consumed. 

15 [0078] Furthermore, in the step S2, it may be possible 
to determine whether the pinch roller 202 and feed roller 
201 are released or not in addition to the detection of 
the presence of the recording medium. This is required 
to prevent any irregularfeeding of the recording medium 

20 because when the pinch roller 202 is released, the nor- 
mal feed is impossible even if the recording medium 21 0 
is set. Whether the pinch roller 202 is release or not can 
be detected by means of a mechanical switch provided 
for the release lever or the like. Here, if it is found that 

25 the recording medium is not normally set, the procedure 
will proceed to the next step 3 . 

[0079] In the step S3, a message is emitted to call the 
attention of an operator to set the recording medium. 
Such a message can be emitted by illuminating light in 
30 the indication operation unit or make a buzzer sound. 
[0080] Also, in the step S3, if the recording medium 6 
is found to have been set, the procedure will proceed to 
step S4. 

[0081] In the step, the recording is started. With the 
35 instruction from the CPU 502, the head driver 508 drives 
the head cartridge 101 . Also, in synchronism therewith, 
the motor drivers 509a and 509b drive the carrier motor 
402a and feed motor 402b, respectively, to perform the 
recording while allowing the carrier 1 02 to be shifted in 
40 the main scanning direction, the recording medium to 
be shifted in the sub-scanning direction, and the record- 
ing head 1 to be cleaned among others. 
[0082] Lastly, in step S5, if an instruction to terminate 
the recording operation is given by the corresponding 
45 signal from the CPU 502, for example, or if it is deter- 
mined that any more recording is possible when the 
number of recording lines in a page in a given sub-scan- 
ning direction has been reached or the terminating end 
of the recording area in a recording medium 6 is detect- 
so ed by the paper sensor 51 1 , it is judged that the record- 
ing operation is terminated and that the recording oper- 
ation procedures are completed. 
[0083] In step S6, then, the carrier 1 02 is returned to 
its home position as a procedure to terminate the re- 
55 cording operation. This is carried out to cap the ink dis- 
charging surface of the recording head 1 for its protec- 
tion in preparation for the power turn off after the termi- 
nation of the recording operation. Then, if, for example, 
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the feed motor 402b is driven for a given amount or the 
feed motor 402b is driven until when the paper sensor 
510 detects and verifies that the recording medium 6 
has been discharged. In this way, the recording medium 
is discharged. After that, the CPU 502 instructs the in- s 
dication operation unit to display the termination of the 
recording operation or informs the peripheral apparatus- 
es accordingly through the external interface; hence ter- 
minating the recording operation completely. 
[0084] As described above, the recording head and 
ink tank are separable, and then, by arranging the struc- 
ture of the ink jet recording apparatus such as to conduct 
the separating or integrating operation either in the on 
carrier condition or off carrier condition, the following ef- 
fects can be obtained: 

[0085] Since the ink tank is mounted on the carrier, 
any ink supply tube and the like are no longer needed. 
Thus, it is possible to fabricate the apparatus smaller. 
[0086] Also, when ink is totally consumed, it will suf- 
fice only if the ink tank is replaced, not the cartridge 
which is integrated with the head. Therefore, it is possi- 
ble to reduce the running cost significantly. 
[0087] Also, if either one of the recording head and 
ink tank needs to be replaced, it is possible to replace 
only the one which must be replaced. Thus, the opera- 
tional economy is improved. 

[0088] Also, when the recording head and ink tank are 
separated on the carrier by the use of a lever or the like, 
it is possible to control the speed with which the sepa- 
ration is carried out; thus preventing ink to be scattered 
from the ink supply inlet 1 0 and ink supply outlet 11 . 
[0089] Also, when the recording head and ink tank are 
separated on the carrier, there is no need for holding the 
recording head by hand directly. Accordingly, there is no 
possibility that a hand touches the vicinity of nozzles of 
the recording head 1 . It is thus possible to prevent any 
unwanted contamination that may produce adverse ef- 
fects on printing. 

[0090] Also, when the recording head and ink tank are 
separated on the carrier, the portion where force exerted 
by the ink tank 2 can be specified. Therefore, the struc- 
ture can be arranged so that it is made strong enough 
only against such specific portion. Consequently, any 
other portions than this can be fabricated thin; thus en- 
abling the tank to be made light in its weight while in- 
creasing its volume. Also, if ink colors should be re- 
placed, the recording heads and ink tanks can be re- 
placed as they are still in the coupled state. There is no 
possibility that ink colors are mixed. The replacement 
can also be carried out simply. 

[0091] Fig. 13 is a block diagram showing the electric 
circuits of another information processing apparatus. 
[0092] In Fig. 13 a reference numeral 513 designates 
an ink tank sensor to detect whether the ink tank 2 is 
present on the carrier 1 02 or not, and 51 4 , an ink remain 
sensor to detect the presence of printable ink in the ink 
tank 2. The description of any elements having the same 
reference numerals as those in Fig. 11 will be omitted. 
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[0093] More specifically, the ink tank sensor 513 may 
be such that mechanical contacts are arranged on the 
earner 102, or a structure is arranged so as to provide 
an optical sensorforthe purpose. The ink remain sensor 
514 may be arranged in such a manner that by making 
the ink tank 2 with a transparent material so as to allow 
the remaining quantity to be detected optically from out- 
side, or a sensor is provided in the ink tank 2 to sense 
the liquid therein and contacts are arranged on the sur- 
face of the ink tank connecting to such a sensor; thus 
arranging the contacts on the carrier 1 02. 
[0094] With the above-mentioned sensors, it is possi- 
ble to transmit to the CPU 502 information through the 
interface 506 to issue warning or execute appropriate 
processes when a recording operation is intended with- 
out the presence of ink tank 2 or recording head 1 , or 
the related printing becomes disabled due to the short- 
age of the remaining ink during the recording operation. 
[0095] For example, there is a possibility that the re- 
cording operation becomes disabled immediately after 
the ink tank 2 is connected to the recording head 1 be- 
cause of air bubbles mixed in the recording head 1 . In 
order to prevent this, it may be possible to arrange the 
system to interpret such a change in the status that while 
the recording head 1 is on the carrier 102, the ink tank 
2 which is absent is now present as a case where an ink 
tank 2 is newly connected to the recording head in the 
on earner condition, and to allow the carrier 102 to return 
to its home position for the suction operation by the re- 
covery unit 301 . 

[0096] With the above-mentioned structure, the fol- 
lowing effects can be obtained. 

[0097] While in printing, if ink is totally consumed, the 
operation is automatically suspended and a warning is 
given accordingly. Thus, no recording medium will be 
wasted. 

[0098] Also, after the replacement of ink tanks, there 
is no need for executing the recovery operation manu- 
ally. Therefore, operativity will be improved. 
[0099] Each of the embodiments set forth below can 
be preferably used for the foregoing ink jet recording ap- 
paratus. 

[0100] Now, as an embodiment, a description will be 
made of a case where coupling indication marks are pro- 
vided for a cartridge which stores an ink tank in a re- 
cording head housing. Fig. 1 4 is a schematical perspec- 
tive view illustrating a recording head and ink tank ac- 
cording to the present embodiment. Fig. 15 is a plan 
view. In Fig. 14 a reference numeral 8200 designates a 
head housing and 8220, an ink tank. For the foregoing 
head housing 8200 there are provided an ink jet head 
8201 to eject ink droplets; a supply tube 8202 to receive 
the ink supply from an ink tank 8220; a window 8203 to 
examine matching marks; matching marks 8204; finger 
stays 8205 for the removal of ink tank 8220; and locking 
nails 8206 to fix the ink tank 8220. For the foregoing ink 
tank 8220 there are provided matching lines 8221 ; finger 
stays 8222 for installation use; an ink supply outlet to 
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supply ink to the foregoing recording head 8201; and 
receptacles 8224 to receive the foregoing locking nails 
8206. 

[0101] The coupling of the ink tank 8220 is conducted 
by inserting the ink tank in the direction indicated by an 
arrow. 

[0102] As shown in the left-hand side in Fig. 15 when 
the ink tank 8220 is inserted into the correct position, 
the matching mark 8204 of the head housing 8200 and 
the matching line 8221 of the inktank 8220 are matched. 
Hence, it is easy to discriminate whether the installation 
is'correctly conducted or not. If the installation is incor- 
rect, the matching mark 8204 and matching line 8221 
are displaced as shown in the right-hand side in Fig. 1 4. 
Since the examination window 8203 is diagonally pro- 
vided with respect to the installation direction, even a 
slight displacement in the installation direction is em- 
phatically indicated so as to make discrimination easier. 
[0103] As still another embodiment, Fig. 1 6 illustrates 
a case where a click is provided for the coupling of a 
head cartridge and carrier in a mode that an ink tank is 
stored in the recording head housing. Fig. 1 6 is a sche- 
matically perspective view showing a recording head 
and ink tank according to the present embodiment. For 
each element which has the same function as above, 
the same reference mark is provided in the correspond- 
ing location, and the description thereof will be omitted. 
[0104] In Fig. 1 6 the ink tank 8002b is installed in the 
direction indicated by an arrow A with respect to the re- 
cording head 8002a, and these are coupled by clicking 
of the nails 8002a6 arranged in two locations on the re- 
current head side and the receptacles 8002a6 on the 
ink tank side. The recording head 8002a is installed in 
the direction indicated by an arrow B which is the same 
as the direction indicated by the arrow A with respect to 
the carrier 8001 and is coupled thereto by clicking of a 
spring 8001 h and a receiving portion 8002a7. The ink 
tank 8002b can be replaced alone even in a state where 
the recording head 8002a is coupled to the carrier 8001 , 
but since the ink tank 8002b and recording head 8002a 
are mounted or demounted in the same direction, the 
strength of the click for coupling for the ink tank 8002b 
should be set weaker than that of the click for coupling 
the recording head 8002a. In this way, when only the ink 
tank 8002b is replaced, it is possible to prevent the re- 
cording head 8002a from being removed together with 
the ink tank by mistake. 

[0105] Also, as shown in Fig. 17 the installation direc- 
tion of the recording head 8002a and that of the inktank 
8002b are made different. As a result, it becomes pos- 
sible to reliably conduct the installations of the ink tank 
and recording head separately. 

[0106] In Fig. 17 although the way to couple the ink 
tank 8002b and recording head 8002a are the same as 
the case described in conjunction with Fig. 85, the di- 
rections in which the recording head 8002a and carrier 
8001 are coupled are different. In order to couple the 
recording head 8002a to the carrier 8001 , the recording 
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head 8002a must be slight displaced at first before being 
mounted on the carrier 8001. If the amount of such a 
displacement is not enough, a pin 8002a9- is caused to 
butt a stop 8001 k provided for the carrier to displace the 

5 recording head 8002a in the horizontal direction, at the 
same time preventing the intervention of the nails 800lm 
and receptacles 8002a8, When the recording head 
8002a is mounted on the carrier as indicated by an arrow 
D, it is shifted in the horizontal direction to complete the 

10 installation by clicking of the nails 800lm on the carrier 
side and the receptacles 8002a8 on the recording head 
side. 

[01 07] As described above, each of the embodiments 
is effective by itself, but it may be possible to combine 

is a plurality of these embodiments in order to provide an 
Inkjet recording apparatus having a higher reliability. 
[0108] In this respect, particularly among ink jet re- 
cording methods, the present invention produces an ex- 
cellent effects on a recording head and recording appa- 

20 ratus which creates change of state in ink with means 
provided to generate thermal energy to be utilized for 
ejecting ink (electrothermal transducers, laser beam, or 
the like, for example). 

[01 09] Regarding the typical structure and operation- 
's al principle of such a mehtod, it is preferable to adopt 
those which can be implemented using the fundamental 
principle disclosed in the specifications of U.S. Patent 
Nos. 4,723,129 and 4,740,796. This method is applica- 
ble to so-called on-demand type recording system and 
30 a continuous type recording system. Particularly, how- 
ever, it is suitable for the on-demand type because the 
principle is such that at least one driving signal, which 
provides a rapid temperature rise beyond a departure 
from nucleation boiling point in response to recording 
35 information, is applied to an electrothermal transducer 
disposed on a liquid (ink) retaining sheet or liquid pas- 
sage whereby to cause the electrothermal transducer to 
generate thermal energy to produce film boiling on the 
thermoactive portion of the recording head; thus effec- 
40 tively leading to the resultant formation of a bubble in 
the recording liquid (ink) one to one for each of the driv- 
ing signals. By the development and contraction of the 
bubble, the liquid (ink) is ejected through a discharging 
port to produce at least one droplet. The driving signal 
45 is preferably in the form of pulses because the develop- 
ment and contraction of the bubble can be effectuated 
instantaneously, and, therefore, the liquid (ink) is eject- 
ed with quick response. 

[0110] The driving signal in the form of pulses is pref- 
erably such as disclosed in the specifications of U.S. 
Patent Nos. 4,463,359 and 4,345,262. 
[0111] In addition, the temperature increasing rate of 
the heating surface is preferably such as disclosed in 
the specification of U.S. Patent No. 4,31 3, 124 for an ex- 
55 cellent recording in a better condition. 

[0112] The structure of the recording head may be as 
shown in each of the above-mentioned the specifica- 
tions wherein the structure is arranged to combine the 
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discharging ports, liquid passages, and the electrother- 
mal transducers as disclosed in the above-mentioned 
patents (linear type liquid passage or right angle liquid 
passage). Besides, the structure such as disclosed in 
the specifications of U.S. Patent Nos. 4,558,333 and 5 
4,459,600 wherein the thermal activation portions are 
arranged in a curved area is also included in the present 
invention. 

[0113] In addition, the present invention is applicable 
to the structure disclosed in Japanese Laid-Open Appli- 10 
cation No. 59-1 23*670 wherein a common slit is used as 
the discharging ports for plural electrothermal transduc- 
ers, and to the structure disclosed in Japanese Patent 
Laid-Open Application No. 59-1 38461 wherein an open- 
ing for absorbing pressure wave of the thermal energy 1$ 
is formed corresponding to the discharging ports. In oth- 
er words, according to the present invention, it becomes 
possible to operate the recording assuredly irrespective 
of the modes of the recording head. 

[0114] Furthermore, as a full line type recording head 20 
having a length corresponding to the maximum record- 
ing width, it may be possible to arrange a structure either 
by combining plura! recording heads disclosed in the 
above-mentioned specifications or by a single recording 
head integrally constructed to cover such a length. 25 
[0115] In addition, the present invention is applicable 
to a serial type recording head wherein the recording 
head is fixed on the main assembly, to a replaceable 
chip type recording head which is connected electrically 
with the main apparatus and can be supplied with ink 30 
when it is mounted in the main assemble, or to a car- 
tridge type recording head having an intergral ink con- 
tainer. 

[01 1 6] Also, it is preferable to additionally provide re- 
cording head recovery means and preliminarily auxiliary 35 
means which are arranged as constituents of a record- 
ing apparatus according to the present invention. These 
elements will contribute to making the effectiveness of 
the present invention more stabilized. To name them 
specifically, such elements are capping means for the 40 
recording head, cleaning means, compression or suc- 
tion means, preliminary heating means such as electro- 
thermal transducers or heating elements other than 
such transducing type or the combination of those types 
of elements, and the preliminary ejection mode besides 45 
the regular ejection for recording. 
[01 17] As regards the kind and number of the record- 
ing heads mountable on the carriage, it may be a single 
color ink, or may be plural heads corresponding to a plu- 
rality of ink materials having different recording color or 50 
density. The present invention is effectively applicable 
to an apparatus having at least one of a monochromatic 
mode mainly with black, a multi-color mode with differ- 
ent color ink materials and/or a full-color mode using the 
mixture of the colors, which may be an integrally formed 55 
recording unit or a combination of plural recording 
heads. 

[0118] Now, in the embodiments, according to the 



20 

present invention set forth above, while the ink has been 
described as liquid, it may be an ink material which is 
solidified below the room temperature but liquefied at 
the room temperature. Since the ink is controlled within 
the temperature not lower than 30°C and not higherthan 
70°C to stabilize its viscosity for the provision of the sta- 
ble ejection in general, the ink may be such that it can 
be liquefied when the applicable recording signals are 
given. 

[0119] In addition, while preventing the temperature 
rise due to the thermal energy by the positive use of such 
energy as an energy consumed for changing states of 
the ink from solid to liquid, or using the ink which will be 
solidified when left intact for the purpose of preventing 
ink evaporation, it may be possible to apply to the 
present invention the use of an ink having a nature of 
being liquefied only by the application of thermal energy 
such as an ink capable of being ejected as ink liquid by 
enabling itself to be liquefied anyway when the thermal 
energy is given in accordance with recording signals, an 
ink which will have already begun solidifying itself by the 
time it reaches a recording medium. 
[0120] For an ink such as this, it may be possible to 
retain the ink as a liquid or solid material in through holes 
or recesses formed in a porous sheet as disclosed in 
Japanese Patent Laid-Open Application No. 54-56847 
or Japanese Patent Laid-Open Application No. 
60-71 260 in order to execute a mode whereby to enable 
the ink to face the electrothermal transducers in such a 
state. 

[0121] For the present invention, the most effective 
method for each of the above-mentioned ink materials 
is the one which can implement the film boiling method 
described above. 

[01 22] Furthermore, as modes of the foregoing ink jet 
recording apparatus, a copying apparatus combined 
with reader and the like or a facsimile apparatus having 
transmission reception functions or the like may be em- 
ployed in addition to those used as an image output ter- 
minal of an information processing apparatus such . as 
a computer. 



Claims 

1 . An ink jet cartridge removably mountable on a car- 
riage of an ink jet apparatus, said cartridge compris- 
ing: 

a head housing provided with an ink jet head 
(8201); and 

an ink tank housing (8220) for storing ink to be 
supplied to said ink jet head, 

characterised in that said head housing has 
aframe member for supporting said ink jet head and 
accommodating said ink tank housing, said frame 
member having an engaging portion (8206) for en- 
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gaging with said ink tank housing and a cutout por- 
tion f orforming a finger-grippable portion for remov- 
ing and mounting said ink tank housing, and where- 
in said ink tank housing (8220) has an engaging 
portion (8224) for engaging with said engaging por- 
tion (8206) of said frame member and said ink tank 
housing further has a finger-grippable portion 
(8222) for removing and mounting said ink tank 
housing. 

2. A cartridge according to claim 1 , wherein said head 
housing is provided with an ink supply tube (8202) 
for supplying ink to said ink jet head, said ink supply 
tube projecting into said frame member 

3. A cartridge according to claim 2, wherein said ink 
tank housing is insertable into said head housing 
and said ink supply tube (8202) is arranged to be 
inserted into an ink supply port provided on said ink 
tank housing upon insertion of said inktank housing 
into said head housing so as to enable ink supply 
to the ink jet head. 

4. A cartridge according to claim 1 ,2 or 3, wherein said 
ink tank housing (8220) is provided with a line 
(8221) capable of confirming a mounting condition 
to said head housing. 

5. A cartridge according to claim 4, wherein said head 
housing has a mounting mark (8204) capable of 
confirming a mounting condition of said ink tank 
housing to said head housing, said mark being ar- 
ranged to align with said line (8221) when the ink 
tank and head housings are engaged. 

6. A cartridge according to any one of claims 1 to 5, 
wherein said engaging portion (8206) of said frame 
member is elastically deformable and is arranged 
to be elastically deformed to complete the engage- 
ment with said engaging portion (8224) of said ink 
tank housing when sard engaging portions engage. 



a head housing provided with an ink jet head 
(8002a) and a receiving portion for receiving an 
ink tank for storing ink to be supplied to said 
head; and 

5 an inktank (8002b) removably mounted on said 

receiving portion to store ink to be supplied to 
said head, 

characterised in that said receiving portion 
10 has an opening capable of removably mounting 
said ink tank, which opening opens upwardly of a 
direction in which said head housing is arranged to 
be mounted onto said carriage so as to be con- 
tained in any upwardly opening carriage opening, 
15 and in that said ink tank is removably mounted 
when said head housing is mounted or not mounted 
on said carriage. 

10. A cartridge according to claim 9, wherein said ink 
20 jet head (8002a) is provided with an ink supply tube 

(8002a4) projecting to the opening for mounting 
said inktank (8002b) therethrough and said inksup- 
ply tube (8002a4) is arranged to be inserted into 
said ink tank (8002b) when mounting said ink jet 
25 head. 

11. A cartridge according to claim 9, wherein said ink 
tank (8002b) is provided with connecting portions 
(8002b6) for connecting said ink tank (8002b) to 

30 said head housing and said head housing has con- 
necting portions (8002a6) to be connected to said 
connecting portions of said ink tank (8002b) and 
said head housing has a further connecting portion 
(8002a7) or portions (8002a9) arranged to be con- 

35 nected to said carriage (8001). 

12. A cartridge according to claim 1 1 , wherein said car- 
riage (8001) is provided with a connecting portion 
(8001 h) or portions (8001 k) to be connected to said 

40 further connecting portion (8002a7) or portions 
(8002a9) of said head housing. 



9. 



A cartridge according to any one of the preceding 
claims, wherein said frame member has an opening 
for enabling removal of said inktank housing (8220) 
on a side opposite to a side on which the ink jet head 
(8201) is provided. 

A cartridge according to claim 1 , wherein said ink 
tank housing and said head housing are removably 
mounted on a carriage of an ink jet apparatus when 
said ink tank housing is connected to said head 
housing. 

An ink jet cartridge removably mountable on a car- 
riage of an ink jet apparatus, said cartridge compris- 
ing: 



13. A cartridge according to claim 9, wherein said ink 
tank is provided with finger-grippable portions for 

45 removably mounting it. 

14. An ink jet cartridge removably mountable on the 
carriage of an ink jet printer, said cartridge compris- 
ing a head housing (8200) provided with an ink jet 

50 head (8201 ) and a separate inktank housing (8220) 
for storing ink to be supplied to the ink jet head, and 
characterised in that the head housing has walls 
defining a recess into which the ink tank housing is 
inserted when the ink jet head is to be coupled to 

55 the ink tank housing, at least one wall having a cut- 
away portion which exposes a finger-grippable por- 
tion (8222) on the ink tank housing when the two 
housings are coupled, the two housings having 
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complementary clip means (8206, 8224) for holding 
the two housings together. 

6. 

Paten tan sp rile he 5 

1. Tintenstrahlpatrone, die an einem Schlitten eines 
Tintenstrahlgerats entfernbar angeordnet ist, wobei 
die Patrone aufweist: 

10 

ein Kopfgehause, das mit einem Tintenstrahl- 

kopf (8201) versehen ist, und 7. 

ein Tintenbehaltergehause (8220) zum Vorhal- 

ten von Tmte, die dem Tintenstrahlkopf zuzu- 

fuhren ist, 1$ 

dadurch gekennzeichnet, daB das Kopfge- 
hause ein Rahmenelement zum Tragen des Tinten- 
strahlkopf s und zum Aufnehmen des Tintenbehal- 8. 
tergehauses aufweist, wobei das Rahmenelement 20 
einen Betatigungsabschnitt (8206) zum Eingriff in 
das Tintenbehaltergehause und einen Ausneh- 
mungsabschnitt zum Ausbilden eines AnfaBab- 
schnitts zum Entfernen und Anordnen des Tinten- 
behaltergehauses aufweist, und wobei das Tinten- 25 9. 
behaltergehause (8220) einen Eingriffabschnitt 
(8224) zum Eingriff des Betatigungsabschnitts 
(8206) des Rahmenelements aufweist, und das Tin- 
tenbehaltergehause ferner einen AnfaBabschnitt 
(8222) zum Entfernen und Anordnen des Tintenbe- 30 
haltergehauses aufweist. 

2. Patrone gemaB Anspruch 1 , wobei das Kopfgehau- 
se mit einem Tintenzufuhrrohr (8202) zum Zufuhren 
von Tinte zu dem Ttntenstrahlkopf versehen ist, wo- 35 
bei das Tintenzufuhrrohr in das Rahmenelement 
vorsteht. 

3. Patrone gemaB Anspruch 2, wobei das Tintenbe- 
haltergehause in das Kopfgehause einfugbar ist 40 
und das Tintenzufuhrrohr (8202) eingerichtet ist, 
beim Einfugen des Tintenbehaltergehauses in das 
Kopfgehause in eine in dem Tintenbehaltergehau- 
se vorgesehene Tintenzufuhroffnung eingefugt zu 
werden, um die Tintenzufuhrung zu dem Tinten- 4$ 
strahlkopf zu ermoglichen. 

4. Patrone gemaB Anspruch 1 , 2 oder 3, wobei das 
Tintenbehaltergehause (8220) mit einer Linie 
(8221) versehen ist, durch die ein Anordnungszu- so 
stand an dem Kopfgehause bestatigt werden kann. 10. 

5. Patrone gemaB Anspruch 4, wobei das Kopfgehau- 
se eine Anordnungsmarkierung (8204) aufweist, 

die es ermoglicht, einen Anordnungszustand des 55 
Tintenbehaltergehauses an dem Kopfgehause zu 
bestatigen, wobei die Markierung angeordnet ist, 
um mit der Linie (8221) in Ausrichtung zu sein, 



wenn der Tinten be halter und das Kopfgehause im 
Eingriff sind. 

Patrone gemaB einem der Anspriiche 1 bis 5, wobei 
der Betatigungsabschnitt (8206) des Rahmenele- 
ments elastisch verformbar ist und angeordnet ist, 
um elastisch verformt zu werden, um den Eingriff in 
den Eingriffabschnitt (8224) des Tintenbehalterge- 
hauses zu vollenden, wenn die Betatigungsab- 
schnitte in Eingriff gelangen. 

Patrone gemaB einem der vorhergehenden An- 
spriiche, wobei das Rahmenelement eine Offnung 
aufweist, um das Entfernen des Tintenbehalterge- 
hauses (8220) auf einer Seite entgegengesetzt zu 
einer Seite zu ermoglichen, auf welcher der Tinten- 
strahlkopf (8201) angeordnet ist. 

Patrone gemaB Anspruch 1 , wobei das Tintenbe- 
haltergehause und das Kopfgehause an einem 
Schlitten eines Tintenstrahlgerats entfernbar ange- 
ordnet sind, wenn das Tintenbehaltergehause mit 
dem Kopfgehause verbunden ist. 

Tintenstrahlpatrone, die an einern Schlitten eines 
Tintenstrahlgerats entfernbar angeordnet ist, wobei 
die Patrone aufweist: 

ein Kopfgehause, das mit einem Tintenstrahl- 
kopf (8002a) und einem Aufnahmeabschnitt 
zur Aufnahme eines Tlntenbehalters zum Vor- 
haiten von dem Aufzeichnungskopf zuzufuh- 
render Tinte versehen ist, und 
einen Tintenbehalter (8002b), der an dem Auf- 
nahmeabschnitt entfernbar angeordnet ist, 
zum Vorhaften von Tinte, die dem Ttntenstrahl- 
kopf zuzufiihren ist, 

dadurch gekennzeichnet, daB der Aufnah- 
meabschnitt eine Offnung aufweist, welche das An- 
ordnen und Entfernen des Tlntenbehalters ermog- 
licht, wobei die Offnung nach oben in eine Richtung 
offen ist, in welcher das Kopfgehause an dem 
Schlitten angeordnet wird, um in einer nach oben 
offenen Schlitten offnung aufgenommen zu werden, 

und dadurch, daB der Tintenbehalter ent- 
fernbar angeordnet ist, wenn das Kopfgehause an 
dem Schlitten angeordnet Oder nicht angeordnet 
ist. 

Patrone gemaB Anspruch 9, wobei der Tintenstrahl- 
kopf (8002a) mit einem Tintenzufuhrrohr (8002a4) 
versehen ist, das in die Offnung zur Anordnung des 
Tintenbehatters (8002b) vorsteht, und das Tinten- 
zufuhrrohr (8002a4) angeordnet ist, um beim An- 
ordnen des Tintenstrahlkopf s in den Tintenbehalter 
(8002b) eingefugt zu werden. 
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1 1 . Patrone gema B Anspruch 9, wobei derTinten be hal- 
ter (8002b) mit Verbindungsabschnitten (8002b6) 
zum Verbinden des Tintenbehafters (8002b) mit 
dem Kopfgehause versehen ist und das Kopfge- 
hause Verbindungsabschnitte (8002a6) aufweist, 
um mit den Verbindungsabschnitten des Tintenbe- 
halters (8002b) verbunden zu werden, und das 
Kopfgehause einen weiteren Verbindungsabschnitt 
(8002a7) oder Verbindungsabschnitte (8002a9) 
aufweist, die angeordnet sind, um mit dem Schlitten 
(8001) verbunden zu werden. 

12. Patrone gemaB Anspruch 11, wobei der Schlitten 
(8001) mit einem Verbindungsabschnitt (8001 h) 
Oder Verbindungsabschnitten (8001k) versehen ist, 
um mit dem weiteren Verbindungsabschnitt 
(8002a7) oder weiteren Verbindungsabschnitten 
(8002a9) des Kopfgehauses verbunden zu werden. 

13. Patrone gemaB Anspruch 9, wobei der Tintenbeh al- 
ter mit AnfaBabschnitten versehen ist, um diesen 
anzuordnen und zu entfernen. 

14. Tintenstrahlpatrone, die an dem Schlitten einesTin- 
tenstrahldruckers entfernbar angeordnet ist, wobei 
die Patrone ein Kopfgehause (8200) aufweist, das 
mit einem Tintenstrahlkopf (8201 ) versehen ist, und 
ein separates Tintenbehaltergehause (8220) zum 
Vorhalten von Tinte, die dem Tintenstrahlkopf zuzu- 
fiihren ist, und 

dadurch gekennzeichnet, daB das Kopfge- 
hause Wande aufweist, die eine Ausnehmung de- 
finieren, in welche das Tintenbehaltergehause ein- 
gefugt wird, wenn der Tintenstrahlkopf mit dem Tin- 
tenbehaltergehause verbunden wird, mindestens 
eine Wand mit einem Ausnehmungsabschnitt, wel- 
cher einen AnfaBabschnitt (8222) auf dem Tinten- 
behaltergehause freigibt, wenn die zwei Gehause 
verbunden sind, wobei die zwei Gehause sich er- 
ganzende Klemmvorrichtungen (8206, 8224) zum 
Zusammenhalten der zwei Gehause aufweisen. 



Revindications 

1 . Cartouche a jet d'encre pouvant etre montee de fa- 
con amovible sur un chariot d'un appareil a jet d'en- 
cre, ladite cartouche comportant : 

un boitier de tete pourvu d'une tete (8201 ) a jet 
d'encre ; et 

un boitier (8220) de reservoir d'encre destine a 
emmagasiner de I'encre devant etre fournie a 
ladite tete a jet d'encre, 

caracterisee en ce que ledit boitier de tete 
comporte un element de bati destine a supporter 
ladite tete a jet d'encre et a loger ledit boTtier de re- 



servoir d'encre, ledit Element de b&ti ayant une par- 
tie d'engagement(8206) destined a realrser un en- 
gagement avec ledit boTtier de reservoir d'encre et 
une partie decoupee destinee a former une partie 

5 pouvant dtre prise avec les doigts pour en lever et 
monter ledit boTtier de reservoir d'encre, et dans la- 
quelle ledit boTtier (8220) du reservoir d'encre com- 
porte une partie d'engagement(8224) destined a 
realiser un engagement avec ladite partie d'enga- 

io gement (8206) dudit element de bati et ledit boTtier 
du reservoir d'encre comporte en outre une partie 
(8222) pouvant §tre prise avec les doigts pour I'en- 
levement et le montage dudit boTtier de reservoir 
d'encre. 

15 

2. Cartouche selon la revendication 1, dans laquelle 
ledit boTtier de tete est pourvu d'un tube (8202) d'ali- 
mentation en encre pour I'alimentation en encre de 
ladite tete a jet d'encre, ledit tube d'al (mentation en 

20 encre faisant saillie dans ledit element de bati. 

3. Cartouche selon la revendication 2, dans laquelle 
ledit boTtier de reservoir d'encre peut etre introduit 
dans ledit boTtier de tete et ledit tube (8202) d'ali- 

25 mentation en encre est agence de facon a etre in- 
troduit dans un orifice d'alimentation en encre prevu 
sur ledit boTtier du reservoir d'encre lors de Tintro- 
duction dudit boTtier du reservoir d'encre dans ledit 
boTtier de tete afin de permettre une alimentation en 

30 encre de la tete a jet d'encre. 

4. Cartouche selon la revendication 1 , 2 ou 3, dans 
laquelle ledit boTtier (8220) de reservoir d'encre est 
pourvu d'une ligne (8221) permettant de confirmer 

35 un etat de montage dudit boTtier de tete. 

5. Cartouche selon la revendication 4, dans laquelle 
ledit boTtier de tete comporte un repere de montage 
(8204) permettant de confirmer un etat de montage 

40 dudit boTtier de reservoir d'encre sur ledit boTtier de 
tete, ledit repere etant agence de fagon a s'aligner 
avec ladite ligne (8221) lorsque les boTtiers de re- 
servoir d'encre et de tete sont engages. 

45 6. Cartouche selon I'une quelconque des revendica- 
tions 1 a 5, dans laquelle ladite partie d'engagement 
(8206) dudit Element de b&ti peut etre d£formee 
elastiquement et est agencee de facon a £tre d6- 
form£e elastiquement pour achever I'engagement 

50 avec ladite partie d'engagement (8224) dudit boTtier 
de reservoir d'encre lorsque lesdites parties d'en- 
gagement sont engagees. 

7. Cartouche selon I'une quelconque des revendica- 
55 tions precedentes, dans laquelle ledit element de 
bati presente une ouverture destinee a permettre 
d'enlever ledit boTtier (8220) du reservoir d'encre 
sur un cote oppose a un cdt£ sur lequel la tete a jet 
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d'encre (8201) est prevue. 

8. Cartouche selon la revendication 1 , dans laquelle 
ledit boTtier du reservoir d'encre et ledit boitier de 
tete sont montes de facon amovible sur un chariot 
d'un apparei! a jet d'encre lorsque ledit boTtier de 
reservoir d'encre est raccorde audit boitier de tete. 

9. Cartouche a jet d'encre pouvant etre montee de fa- 
con amovible sur un chariot d'un appareil a jet d'en- 
cre, ladite cartouche comportant : 

un boTtier de tete pourvu d'une tete (8002a) a 
jet d'encre et d'une partie de reception destin6e 
a recevoir un reservoir d'encre destin6 a em- 
magasiner de I'encre devant etre fournie a la- 
dite tete ; et 

un reservoir d'encre (8002b) monte de facon 
amovible surladite partie de reception pourem- 
magasiner de I'encre devant etre fournie a la- 
dite tete, 

caracterisee en ce que ladite partie de re- 
ception presente une ouverture permettant un mon- 
tage amovible dudit reservoir d'encre, laquelle 
ouverture debouche vers le haut d'une direction 
dans laquelle ledit boTtier de tete est agence pour 
etre monte sur ledit chariot enfin d'etre contenu 
dans une ouverture quelconque du chariot debou- 
chant vers le haut, eten ceque ledit reservoir d'en- 
cre est monte de facon amovible lorsque ledit boT- 
tier de tete est monte ou n'est pas monte sur ledit 
chariot. 

10. Cartouche selon ta revendication 9, dans laquelle 
ladite tete (8002a) a jet d'encre est pourvu e d'un 
tube (8002a4) d'alimentation en encre faisant saillie 
vers I'ouverture pour le montage dudit reservoir 
d'encre (8002b) a travers elle et ledit tube (8002a4) 
d'alimentation en encre est agence de facon a etre 
introduit dans ledit reservoir d'encre (8002b) lors du 
montage de ladite tete a jet d'encre. 

11. Cartouche selon la revendication 9, dans laquelle 
ledit reservoir d'encre (8002b) est pourvu de parties 
de raccordement (8002b6) pour raccorder ledit re- 
servoir d'encre (8002b) audit boTtier de tete et ledit 
boTtier de tete comporte des parties de raccorde- 
ment (8002a6) destinees a etre raccordees auxdi- 
tes parties de raccordement dudit reservoir d'encre 
(8002b) et ledit boTtier de tete comporte une autre 
partie de raccordement (8002a7) ou des parties 
(8002a9) agencees de facon a etre raccordees 
audit chariot (8001). 

12. Cartouche selon la revendication 11, dans laquelle 
ledit chariot (8001) est pourvu d'une partie de rac- 
cordement (8001 h) ou de parties (8001 k) destinees 
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a etre raccordees a ladite autre partie de raccorde- 
ment (8002a7) ou auxdites autres parties (8002a9) 
dudit boTtier de tete. 

5 13. Cartouche selon la revendication 9, dans laquelle 
ledit reservoir d'encre est pourvu de parties pouvant 
§tre prises avec les doigts pour son montage amo- 
vible. 

14. Cartouche a jet d'encre pouvant etre montee de fa- 
con amovible sur le chariot d'une imprimante a jet 
d'encre, ladite cartouche comportant un boTtier de 
tete (8200) pourvu d'une tete (8201) a jet d'encre et 
un boTtier separe (8220) de reservoir d'encre desti- 
ne a emmagasiner de I'encre devant etre fournie a 
la tete a jet d'encre, et caracterisee en ce que le 
boTtier de tete comporte des parois definissant un 
evidement dans lequel le boTtier de reservoir d'en- 
cre est introduit lorsque la tete a jet d'encre doit etre 
accouplee au boTtier de reservoir d'encre, au moins 
une paroi ayant une partie decoupee qui met a de- 
couvert une partie (8222) pouvant etre prise avec 
les doigts sur le boTtier du reservoir d'encre lorsque 
les deux boTtiers sont accouples, les deux boTtiers 
ayant des moyens d'encliquetage complementaires 
(8206, 8224) pour maintenir les deux boTtiers as- 
sembles. 
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FIG. 9 




4022 f 



21 



/ 



EP 0 860 285 B1 




22 




EP 0 860 285 B1 



FIG. 108 




23 



EP 0 860 285 B1 



r— 
cd 

LO 



(0 



cd 



oo 
cd 











QC 






QC 




o 


LU 




O 




Y— 


in 




I — 




O 






o 






o 


















CP 






oc 




2: 






LU 






QC 




» — i 




>- 


cd 




QC 




LU 






QC 




> 


LU 




<C 






oc 




o 




O 










o 



CD 

cd 
to 



CT5 
CD 
LO 



CD 
LO 





















QC 












QC 




QC 




o 




QC 


QC 




u 


Li 




LU 




oo 




cd 


LU 




> 




> 








CO 


> 




1- 


-t 




t— - t 




LU 






1 — 1 




QC 




CC 




CO 




LU 


QC 




CD 




CD 








CO 


Q 
















QC 












QC 




QC 




LU 




QC 


CD 




CD 




CD 








LU 


<c 




1— 




1 — ■ 




QC 




CL. 


LI 


u 




cd 




cd 




QC 




<c 






































o 







o 
co^ 



oo 

CD 
CO 



LO 
CD 
CO 



Cvl 

LO 











LU 
O 

1 — I 




LU 










> 










1— 




LU 




<c 






»— 1 




CD 




LU 






=Z 








QC 






ZD 




>- 




LU 


en 








QC 




1 — 


<c 




CD 




O 






cd 












i — i 


CO 




i— < 




LU 






>- 












1 


LU 




<c 














INDIC 




EXTERNAL 




EXTERN 



CD 
LO 




24 



EP 0 860 285 B1 



FIG. 12 

Q RECORO COMMAND^ 




YES 



S2 



RECORDING ^\ NO 
MEDIUM IS PRESENT 

9 



YES 



S4 



RECORDING OPERATION 




S6 



YES 



TERMINATION 
OPERATION 

C EN0 ) 



INDICATE 
MESSAGE 



J 



S3 



25 




26 



EP 0 860 285 B1 




EP 0 860 285 B1 




28 



EP 0 860 285 B1 




29 



EP 0 860 285 B1 



FIG. 18. 




1801b 



1801a 



1802 



FIG 20 



1703 



1736 



1701b 




1 



-1703a 
^1701 



H7Q1a 1704 ™L 



FIG. 19 




1902a 



1902 



1904-b 



30 



